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Abstract
Carbaporphyrins and related systems replace one or more of
the nitrogens of the porphyrin cavity with carbon atoms. Many
examples of these systems are known, including
benziporphyrins and naphthiporphyrins that incorporate
benzene or naphthalene subunits, respectively. In this project,
carbaporphyrinoids incorporating quinoline subunits (1) have
been targeted for investigation. In these structures, a nitrogen
has been reintroduced but placed at the periphery of the
structure. A series of quinoline diesters 2 have been prepared
and reduction with diisobutylaluminum hydride at -70 ℃
afforded the related dialdehydes 3. In addition, a tripyrrolic
intermediate 4 (tripyrrane) has been synthesized so that the
new porphyrin analogues can be generated using a “3+1”
methodology. Preliminary investigations into the formation of
quiniporphyrin derivatives 1 are currently in progress.

Scheme 1: Synthesis of quinoline-2,4dialdehyde intermediate
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Scheme 2: Synthesis of the tripyrrane
dicarboxylic acid intermediate
500 MHz proton NMR spectrum of the
tripyrrane diester precursor

Initial studies have been focused on developing synthetic
pathways to quiniporphyrin macrocycles and assessing their
potential aromatic characteristics. Acid-catalyzed condensation
of quinoline-2,4-dicarbaldehyde with a tripyrrane, followed by
oxidation with DDQ, gave poor yields of impure 2,4quiniporphyrin. However, oxidation with silver acetate
afforded an intriguing oxoquiniphlorin, albeit in low yields. In
future investigations, attempts will be made to increase the
yields and stabilize the structures by introducing electrondonating substituents. Quiniline-2,4-dialdehydes with
methoxy-substituents at the 6-, 7-, and 8- positions are under
investigation and it is anticipated that these will increase the
aromatic properties of these macrocycles.
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Scheme 3: Attempted synthesis of 2,4quiniporphyrin
Introduction
Porphyrins are planar aromatic macromolecules comprised of
four pyrrole units connected by carbon bridges. Porphyrins and
related molecules have been intensively studied due in part to
their involvement in many biological processes and they occur
widely throughout nature. Heme and chlorophyll are just two
examples of porphyrin derivatives found naturally.
Investigations of compounds such as these, and the synthesis of
other porphyrin derivatives, affords a deeper understanding of
the properties of these macrocyclic structures, including their
aromatic characteristics.

Conclusions
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Scheme 4: Synthesis of 2,4-oxoquiniphlorin

(1) Lash, T. D. Carbaporphyrinoid Systems. Chem. Rev. 2017, 117,
2313-2446.
(2) Lash, T. D.; Young, A. M.; Rasmussen, J. M.; Ferrence, G. M.
Napthiporphyrins. J. Org. Chem. 2011, 76, 5636-5651.
(3) Milgrom, L. R. The Colours of Life, Oxford University Press,
Oxford, UK, 1997.
(4) Lash, T. D. Origin of Aromatic Character in Porphyrinoid
Systems. J. Porphyrins Phthalocyanines 2011, 15, 1093-1115.
(5) Carrigan, C.N.; Bartlett, R. D.; Esslinger, C. S.; Cybulski, K. A.;
Tongcharoensirikul, P.; Bridges, R. J.; Thompson, C. M. Synthesis
and in Vitro Pharmacology of Substituted Quinoline-2,4dicarboxylic acids as Inhibitors of Vesicular Glutamate Transport.
J. Med. Chem. 2002, 45, 2260-2276.

Acknowledgements
National Science Foundation (grant no. CHE-1855240)

